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ACRONYMS

AAESE Accelerated Action Ecological Screening Evaluation

AL action level

AR Administrative Record

ASD Analytical Services Division

CAS Chemical Abstract Service

CD compact disc

. CDPHE Colorado Department of Public Health and Environment

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

COoC contaminant of concern

CRA Comprehensive Risk Assessment

DOE U.S. Department of Energy

DQA Data Quality Assessment

DQO data quality objective

EB equipment blank

EPA U.S. Environmental Protection Agency

ER Environmental Restoration

FB field blank

ft Foot or feet

FY Fiscal Year

HPGe high-purity germanium

HRR Historical Release Report

1A Industrial Area

IASAP Industrial Area Sampling and Analysis Plan

IHSS Individual Hazardous Substance Site

IM/IRA Interim Measure/Interim Remedial Action

IMP Integrated Monitoring Program

K-H Kaiser-Hill Company, L.L.C.

LCS laboratory control sample

ug/kg micrograms per kilogram

mg/kg milligrams per kilogram

MS matrix spike

MSD matrix spike duplicate

NA not applicable

" NFAA No Further Accelerated Action

OPWL Original Process Waste Line

PAC Potential Area of Concern

PAH polyaromatic hydrocarbon

PARCCS precision, accuracy, representativeness, completeness, comparability,
and sensitivity

pCi/g picocuries per gram

QC quality control

RFCA Rocky Flats Cleanup Agreement

RFETS or Site

Rocky Flats Environmental Technology Site
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ACRONYMS
RIN report identification number
RL reporting limit
RNS rinse blank
RPD relative percent difference
SAP Sampling and Analysis Plan
SBD sample beginning depth
SID South Interceptor Ditch
SED sample ending depth
SOR sum of ratios
SSRS Subsurface Soil Risk Screen
SVOC semivolatile organic compound
SWD Soil Water Database
TB trip blank
UBC Under Building Contamination
V&V verification and validation
WRW wildlife refuge worker
XRF x-ray fluorescence
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1.0 INTRODUCTION

This Data Summary Report summarizes accelerated action characterization conducted at
Individual Hazardous Substance Site (IHSS) Group 400-4 at the Rocky Flats
Environmental Technology Site (RFETS or Site) in Golden, Colorado. These activities
were planned and executed in accordance with the Industrial Area (IA) Sampling and
Analysis Plan (SAP) (IASAP) (DOE 2001) and IASAP Addendum #1A-04-14 (DOE
2004). Results are compared to wildlife refuge worker (WRW) action levels (ALs)
described in the Rocky Flats Cleanup Agreement (RFCA) (DOE et al. 2003). Potential
ecological risk associated with the results will be evaluated in the Accelerated Action
Ecological Screening Evaluation (AAESE) and the ecological portion of the Sitewide
Comprehensive Risk Assessment (CRA). The location of IHSS Group 4004 is shown on
Figure 1.

This IHSS Group consists of two Potential Areas of Concern (PACs):
e PAC 400-803 — Miscellaneous Dumping, Building 446 Storm Drain; and

e PAC 400-804 — Road North of Building 460.

Approval of this Data Summary Report constitutes regulatory agency concurrence that
IHSS Group 400-4 is a No Further Accelerated Action (NFAA) Site. This information
and NFAA determination will be documented in the Fiscal Year (FY) 2004 (04)
Historical Release Report (HRR).

2.0 SITE CHARACTERIZATION

THSS Group 400-4 information consists of historical knowledge (DOE 1992), historical
sampling data, and recent sampling data. Historical information and data are summarized
in Section 2.1. Characterization data collected in accordance with IASAP Addendum
#IA-04-14 (DOE 2004) are presented in Section 2.2.

2.1 Historical Information and Data

PAC 400-803 consists of a reported release to the storm drain west of Building 446. A
roofing contractor at Building 444 had reportedly dumped miscellaneous materials into
the storm drain, which consisted of silver paint, aluminum paint, and possibly other
materials including oil (DOE 1992). The material flowed along a historic open ditch
south of Cottonwood Avenue to a point south of the former fuel oil storage tanks, passed
beneath the street, and ran northeastward to the extent of Seventh Avenue.

PAC 400-804 consists of a reported release of four ingots, which fell from a truck,
damaging the road north of Building 446 (DOE 1992). After removal of the ingots, the
area was dry-vacuumed. Photographs were taken of the release area.

Historical information and data for this THSS are available in Appendix C of the JASAP
(DOE 2001) and the HRR (DOE 1992).

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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2.2 Accelerated Action Characterization Data

Accelerated action characterization of IHSS Group 400-4 included eight sampling
locations. Sampling and analysis specifications for these locations were described in
IASAP Addendum #IA-04-14 (DOE 2004). A summary of planned and actual sampling
and analysis, as well as additional sampling and analysis, is presented in Table 1.
Deviations from the IASAP Addendum specifications are summarized in Table 2.

Table 1
IHSS Group 400-4 Sampling and Analysis Summary

Planned Actual
Category Total Total—]

400-4 Number of Sampling Locations

"8 8
Number of Samples 8 8
Number of Metal Analyses 6 6
Number of Radionuclide Analyses 8 8
Number of SVOC Analyses 6 6

Based on the location of subsurface storm drains associated with the miscellaneous
dumping in this area and likelihood of contamination (PAC 400-803), biased sampling
locations were used for characterization of PAC 400-803. Surface sampling location
BX37-024 was placed within the drain as the point of entry, as specified in IASAP
Addendum #IA-04-14 (DOE 2004). Sampling locations BY37-030, BZ37-022,
CA38-023, CA38-025, and CB38-012 were field-located to target the drainage ditch and
associated outfalls and culverts based on current Site conditions. Sampling location
BY37-030 was the only subsurface sampling location, which targeted the outfall from the
storm drain to a historic ditch located in this area, which has since been filled and
covered with asphalt.

On April 13, 2004, excavation of Original Process Waste Line (OPWL) P-4, located on
the northern side of Cottonwood Avenue (north of PAC 400-803) began. Samples from
locations CA38-023, CA38-025, and CB38-012 were collected on April 14, 2004 to
characterize the storm sewer outfalls and open ditch in this area before further soil
disturbance occurred because of the excavation activities.

Sampling locations BX37-023 and BY38-024 (PAC 400-804) were located in the field
based on review of incident photographs to target the actual location of the ingot release.
Based on historic photographs of the spill area, the shape and size of PAC 400-804 will
be adjusted to reflect the actual spill area. This change will be documented in the FY04
HRR.

Accelerated action soil sampling locations and analytical results for IHSS Group 400-4
are summarized in Table 3, and shown on Figures 2 and 3. Only results greater than
background means plus two standard deviations or reporting limits (RLs) are presented.
Data indicate that all contaminant activities and concentrations are less than RFECA WRW
ALs except for benzo(a)pyrene and dibenz(a,h)anthracene. Benzo(a)pyrene was detected
at PAC 400-803 surface soil sampling location BX37-024 at a concentration of

9,200 micrograms per kilogram (ug/kg). Benzo(a)pyrene and dibenz(a,h)anthracene

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment



14
JuswHI0D) 1]qnd Aof panss| JON/uoISSNISIq CouaSpaau] aof 3fpiq ma142Yy KLipurungadd

"prol
Jeydse weauaq pajoajlod adweg pras ay) to sapfonuoipey | §°0-0°0 " _g_ww,w 9TE'61£780C 12€°1868VL 99979£780C ¥¥9T868YL 20-8¢AH
yorduur 303Ut Jo UOREOO] 128181 0} PAUIOL-PIIL{ .
“prol
yeydse yreausq pa1oa[[oa Adumg "puos ay uo sapponuoipey ' -90 \S_m_ﬂm:m 1€V P1€T80C LYS'SL6SYL 79¢°SE£TROT 781°6568VL £20-LeXd ¥08-00¥ DVd
1orduay 103U} Jo uonEeooj 19348) 0) PANTI0)-PIIL] v
SO0AS
“yoy1p aSeuteIp 1983e} 0) PAIO]-PIL: sopyjonuoipey | §°0-00 uoﬂﬂwsw 81t TCLOL80T TLO0L06YL TSLTTOE]OT 15y 9206¥VL T10-8¢dD
SOOI i
SDOAS .
[eyino youp Seureap 131w ;) PAIO]-PIRL] sopionuoipey | §0-00 ouﬂﬂﬂm 871'78LTB0OT $98'L668VL 0£0°'£9LT80C S08°L668YL $20-8EVO
S[ERW
SDOAS
“yonp oSeurep 19318} 03 PRILIO]-PL saptpnuoipey | §0-00 oomwuﬂm $T8'06LT80C 061°L668VL 959°008780C 66£8668VL £T0-8EVD
: S[EION
“HoAnO 0 SFeureIp SHOAS
SZLI5}0BIEYD 0} WOATND JO Yinow O} pasout sapionuoIpey §0-00 uu—MOm: €81 LY9T80T 1SLYY68YL £5€PS9T80T 9pL'0S68YL 7T0-LEZ9
‘yonp 9SeurRIp JO I5¥3 UONEIO] rewisuQ STEIN H0S ,
SDOAS o
“yoyp s8eureIp 1231e1 0} pajedo]-pRLd sapyonuopey | ST-50 oo«h:mpsm 865 605C80C LOL'ES68YL 80C'801C80T SLY'YS68VL 0£0-LEAE
ST
SDOAS
-suoneogroads pouueld aY) U0l SUONBIASP ON sopyonuorpey | €°0-00 ooﬂ“ﬂ S 17T 88TT80T 19 Ly68YL 058'887T80T €] 9F68YL $20-LEXH £08-00% OVd
S[EIN
. 1A[euy o nSes . g0 . Boys uiyg)Io , NS
SJUIWIIO) 3%—&.4% RIpOIA supsel w HON funse - ButpIoN uoyed0] | S
i ey | AL oy L [BDRY. ] pasodoiy | pasodoig D4N/OVA/SSHI

suoneiad(] suidures uonezadeIey) y-00¥ dnois) SSHI
(4 QLA v

p-00¢ dno+o SSHI 10f poday Lapuung v yvaqg



1
JuAUUOY) 21)qNnJ 40f panss] JON/UOISSTOSI(] CouaSpaaruy 10f fodq mataay Luvunut]add

Sysn | 000°0tY - 06vE 000°000S€ Juaaid(e)ozusg 4 S0 86S60v780T | LOL'ES68YL | 0€0-LEAH

1/68n | 0000LT - 006¥€ . 000°000€€ QuSvBIIUE(E)0ZUSH ST S0 865°6077807 | LOL'€S68VL | 0€0-LEAE

8yBn | 0000SC - 000000v0T | 000°000¢ET sudoeIIUY ST S0 865°60vT80T | LOL'€S68VL | 0£0-LEAH

3y/8n 000°€€ - 0000080% 000°0052 suaydeuady ST <0 8656077807 | LOL€S68¥L | 0€0-LEAE

3y/8n 000'tE - 00000V0T 000'SY suareyydeulAyIeIN-T ST S0 865°6077807 | LOL'€S68YL | 0£0-LEAH

8y/8u - 09L°€L 000£0€ 000'02¢ surz S0 00 1978877807 | T19°Ly6syL | vT0-LEXH

3mod - 0007 {93 1$6'€ ggg-winiues) S0 00 1478877802 | T19°Ly68YL | ¥ZO-LEXH

8/10d - $60°0 8 €070 Sgz-wmiueln) S0 00 157'8827807 | T19'LvesyL | ¥20-LeXd

3nod - €62 00¢ 1$6°€ pEg-wnuD) $0 00 1v2'9922807 | 219 Lp68kL | PTO-LEXE

8480 | 000019 - 0000012 | 000°000LI suaIkg 30 00 1978822807 | T19°Ly68vL | vT0-LEXE

8y/8n 00097 - 006¥€ 000°0029 sudskd(pa-¢ g 1)ouspu] S0 00 1$2'8877802 | Z19°Ly68yL | ¥TO-LEXE

8y/8n 000°6¢ - 0000080¥ 000°00T1 sualonf] S0 00 12'882780T | T19°Ly68yL | ¥TO-LEXE

gyB8n | 000001 - 00000ZLZ | 000700081 SusyueIon]f S0 00 1428872802 | T19°Ly68pL | ¥ZO-LeXd

8/8n 000'1¥ - 0000$67 000°01% ueInjozuaqiq 0 00 1978822807 | T19°Ly68YL | ¥YIO-LEXH

“8y/3n 000'8T - 06¥E 000°0082 SULOBNUE(Y B)ZUAQIT 0] 00 178877807 | T19°Ly68pL | ¥Z0-LEXH

38w - - 090°81 0060 000°C¢ 1ddo)y S0 00 WT8877807 | T19°Ly68pL | ¥T0-LEXH

S4/8n | 000°0ET - 00006V 000°00001 auasAIyD S0 00 1978877807 | T19°LpesyL | vT0-LEXd

83/8n 000'Z8 - 0000L61 000°0£T are[eyyd(IAXaYIANE-7)SIq S0 00 197887780 | T19°LyesyL | ¥TO-LEXH

y/B8n | 000°0S1 - 0006VE 000°0069 QUIUBIONTH(H)OZUG S0 00 178822807 | T19°LY68bL | ¥TO-LEXH

8yB8n | 000°0€1 - 006Y€ 000°00¢8 SUIIUEBIONTH(Q)OZUSY S0 00 17887280T | T19°LyesvL | ¥Z0-LEXH

Sy/Bn | 000081 - 06vE 0000026 sudxfd(ejozuag §0 00 18822807 | T19°Lv6shL | vT0-LEXH

Sy8n | 000011 - 006¥¢ 000°00¥6 JUSDBIYIUE(E)OZUIY S0 00 1428827802 | Z19°Ly68YL | ¥TO-LEXH

38w - 0LY0 60 06¥°0 Kuowrpuy S0 00 1028822807 | Z19°Ly6syL | ¥ZO-LEXH

3y/8n 000°LT - 000000¥0Z | 000°001% QUAOBIIUY S0 00 1478872807 | C19°Ly6syL | ¥T0-LEXE | £08-00Y

8y/8n 000°S¢€ - 0000080% 000086 sustydeusoy S0 00 1428877807 | T19°LyesyL | veo-LeXd | Ovd
suopBIAd(Qg g

SHUNL | gomsordog | omp smg ueopy | TV M | 919528 ey Bugaoy | Bumsed | oty | vy
punoadyoeg ” o \ , _ ; P ‘SSHI

syury Supnioday Jo SUONEIAI(Y PIepUR)S OM ], stifd SUBIIA punoagypeg uey ], 19)edr) SHNsY $-00¥ dnoio) SSHI
€ dlqeL

5-00% Anoin SSHI 40f 1Hoday duvuaung oo Yoaq
>

o



9
Jua07) d1gnd 10f panss] JoN/HOoISSnISIq Koua8vaagu] 10f Yoiq Ma142Y KavunuaLd

8mod - ¥60°0 8 1690 gez-wnueln) $0 00 €8L°L¥9780T | 1SLtP68YL | TTO-LEZH
3n0d - £52°C 00€ 0L501 pEZ-wmuvif] S0 00 £82°/p9T80C | ISLvH68PL | TTOLEZE
8%/8n | 000012 - 00000122 0000011 suaikg S0 00 €8L'LY9TB0T | ISLyY68YL | CTO-LEZE
8y/8n 00008 - 000060€ 000°6S suafeqiydeN S0 00 €8L°L¥9780T | 1SLvP68YL | TTO-LEZH
83/8n 000°9€ - 006¥€ 000°0v€ ~ oua1kd(po-€'7 1)ouapul $0 00 €8L°LY9T80T | 1SLvbesyL | TTO-LEZE
3y/8n 000°€S - 0000080% 000011 suaonyy $0 00 €8L°L¥9T80T | 1SL¥Ye8YL | TTO-LEZHE
Sy/8n 000°9¢ - 00000TLT 00070001 SusyIueIOn]] S0 © 00 €8L°LY9TS0T | 1SLYP68YL | TT0-LEZd
8y/3n 000t - 00006V€ 000°0€9 suashIy) S0 00 €8L°L¥9T80T | 1SLvP68PL | TTO-LEZH
84/8n 000011 - 0000L61 000042 srereyyd(1Kxoyiduig-g)sia S0 00 €8L°L¥9T80T | 1SL¥v6syL | TTO-LEZE
83/8n 000°0S - 0006¥€ 000°0LY suayjuesongi(y)ozudg S0 00 €8L°L¥9780C | 1SLv¥68YL | TTO-LEZYH
8y/8n 000°'SY - , 006VE 000708V susyueIoNiy(Q)ozusy $'0 00 €RL LY9T80T | SLvvesyL | TT0-LEeZY
8y/8n 000°€9 - 06¥¢€ 000°0LS suaikd(e)ozuag $0 00 €8L°LY9780T | 1SL¥P68YL | TTO-LEZYH
81/8n 000°6€ - 006V€ 000°06¥ auooRIIUR(R)0ZUSY S0 00 €8L°LY9T80T | 1SL'YV68YL | TTOLLZE
8/ 000°LE - 000000¥0T 000007 SUAdRIYIUY S0 00 €8L°LY9T80T | 1SL¥V68YL | TTO-LEZH
84/8n 000'67 - 0000080V 000°0V! suayiydeuady S0 00 €8L°LY9T80T | 1SL'¥P6SYL | TTO-LEZE
8y/8w - 0016t | 000L0€ 0007081 ouz §T S0 865°6077807 | LOL'€S68YL | 0£0-LEAH
84/8n | 00000v1 - 0000012Z | 000°000LY sualkd $T S0 86S°60v780C | LOL'€S68YL | 0£0-LEAH
8yod - 0200 0§ L9T°0 ovT/6ET-wniuoIn[d $T ¢ 865°60v780T | LOL'ES68PL | 0€0-LEAH
Sy/3n 000'v€ - 000060€ 000'SS ousfeyrydeN $T <0 865°60v7807 | LOL'ES68YL | 0£0-LEAH
380 | 0000¥C - 006YE< 00000007 sua14d(po-¢ 7' [)ouspu] (4 S0 86S°60vC80T | LOL'€S68PL | 0£0-LEAH
83/8n 000°LE - 0000080% 000°008¢ sua10nf $T $'0 865°60v780T | LOL'€S68YL | 0£0-LEAH
8¥/3n | 0000V - 000007LT | 00000099 QuayjueIenig 4 S0 865°60vC80T | LOL'ES68YL | 0£0-LEAH
3y/8n 000°6€ - 0000562 000°0001 ueInjozUSqId ST $'0 865607780 | LOL'€S68YL | 0€0-LEAH
Sy/@8a | 000°0LC - 06¥€ 000700001 SuRdBXIUE(Y B)ZIIGICY ST S0 865°60vT80T | LOL'E€S68YL | 0€0-LEAH
8y/8n |  00000€ - 00006V 000°0009¢ SussAIyD $T S0 865°60v7807 | LOL'€S68YL | 0€0-LEAH
yBn | 000°0VE - © 0006Y€E 000'00062 suaypueIon(NozUg 4 ¢0 2656077807 | LOL'ES63PL | OLO-LEAH
84/8n | 00001€ - 006¥€ 000°00062 suouesonjj(Qyozued |  §°¢ S0 8656077807 | LOLES68YL | 0€0-LEAH
o s o || w | ol s
s wnu_ﬁowom “ oBMm.M.m-NMoE v MM :smoﬁ u Cepeny o ., émuﬂ , émuﬁ SunpIoN - Sunsey :Mw«wuoﬂ O.wwﬁ
. e , R ! . ‘ pug | :ﬁ._m L

#-00F dnoiny SSHI 4of 140day Kipwnung v Yoi(d

p———

e



Juawwi0?) d11qnd 40f panssy JON/U0ISSNISIJ £ou

L

2Spaoguy 10f Ypu(J Ma1a2y Livunut]add

-$JUOUIRINSEA (IDJH) WaIUPUres

-90UEPITIXa TV M UM SAI0USp ad4) piog

Kund-ySty Woig PIALISP SIN[EA sajousp adA1 o[

31pd - 000'C 15¢ LITY gg7-wnIuel) S0 00 97e61£780¢ | 1767 1868VL | VTO-8EAH
8nod - ¥60°0 3 LLTO gez-wnyuel) S0 00 97€'61€7802 | 17€'1868vL | vT0-8tAH
3ppd - £62°C 00€ LITY pEZ-wnIUDA() S0 00 0zE61€780C | 176 1868PL | #T0-8EAE
3nod - 000'C 1§93 8¥0'S ggz-winruer) [ 90 1P p1€780T | LyS'SLe8YL | €T0°LeXd
3nod - ¥60°0 8 L6T°0 ggz-wniuel) 11 90 Tepy1€780C | Lvs'SL68yL | €20-LEXE | ¥08-00¥
8nnd - £62°T 00§ 8P0'S pET-WnuvA() I 90 TeppI€280C | LpSSL6SPL | €20L6XE | OVd
3nod - 0007 ‘ 1s€ 60¢'T gET-wnuRIn S0 00 syezeoesoe | cLoocoevL | T10-8¢€O
8nod - £62°T 00¢ 60€C pE-wmunif) S0 00 Q#ETTOSS0T | TLOOEO6PL | TI0-8EHD
SyBn | 000LT - 00000TLT 000° 1L ouSYURIONE] S0 00 Sve 770307 | ¢L00E06YL | T10-8¢€D
8y/8n 000°€€ - 00006¥€ 000'LS QuasAIyD $0 00 SYETT0E80T | TLOOL06YL | T10-888D
3y/3n 000'98 - 0000L61 000'+6 areeypyd(IAxeyiApd-7)stq S0 00 3pETT0E80T | TLO0E06YL | T10-8¢8D
3y/3n 000'8€ - 0006¥€ 000°6¥ SudUEIONI(Y)oZUAY S0 00 gve770€80T | TL00g06vL | T10-8¢8O
8y/8n 000'+E - 006¥€ 00008 susyuLION(}(q)oZuUdg S0 00 3ve770£80T | TLO'0L06VL | T10-8¢€D
8y/8n 000°8Y - 06¥€ 000'8¥ suazkd(e)ozued S0 00 SYETT0E80T | TLOOE06VL | T10-8¢8D
8y/8n 000°0¢€ - 006¥€ 000°ZF ougorIYIUER(R)0ZUIY S0 00 9ye770€80T | 2L00€06vL | T10-8¢8D
BB - 09L'EL 000LOE 000°08¢€ urzZ S0 00 ST178LT80T | ¥OR'L66SYL | STO-8EVD
Sy/Bw - 09L'€EL 000L0E 000°00€ ourz $0 00 C78'06L730T | 061 L668YL | €T08LVD
3y/Bu - 0T9'vS 0001 000'8S ped] S0 00 c78°06L7807 | 061°L668YL | £T08EVD
Sy/8n 000'L2 - 00000TLT 000'8Y suaueION|Y S0 00 c78°06L7807 | 061°L668YL | €C0-8EVD
3y/8n 000'€€ - 00006YE 000'LY ouasKIyD S0 00 $78'06L7807 | 061°L668YL | £T0-8EVO
8yy/8n 000'¥€ - 006VE 000'LY sudyIuRION[}(q)OZUIY S0 00 c78°06L780T | 061°L668VL | €T08EVD
Sy/Bur - 09L'tL 000LOE 000'06¢ ourz S0 00 €81°LY97807 | 1SL¥¥68YL | TTO-LEZE
3mod - 000C I5¢ 0L§'01 gEZ-wniuel() S0 00 £9L°L9780T | 1sLypesyL | TT0-LeZd
g | pawpums w | | .
spun w..u_rmmwz eamuh.ﬂ“dmws TV MUM | NSy dpuy wdeg | wded SunpioN | Supseg %_m«wi o.w@ d
punoadyoeg pug | MEs 1 | tssHr

$-00t Ano4H SSHI 10f oday Luvwung vIvqd Yo

® -



Draft Data Summary Report for IHSS Group 400-4

were detected at PAC 400-803 subsurface soil sampling location BY37-030 at
concentrations of 35,000 ug/kg and 10,000 ug/kg, respectively. For all other sampling
locations at IHSS Group 400-4, concentrations of semivolatile organic compounds
(SVOCs), including benzo(a)pyrene and dibenz(a,h)anthracene; were below the
associated RFCA WRW ALs. All radionuclides detected at the two locations targeting
PAC 400-804 were well below the associated RFCA WRW AlLs.

No action was taken to remove soil with the elevated benzo(a)pyrene and
dibenz(a,h)anthracene concentrations because these contaminants of concern (COCs) are
not located within an area prone to landslides or erosion. Additionally, these COCs were
not detected in surface water or groundwater monitoring stations near IHSS Group 400-4.
The exceedance of these COCs appears to be most likely due to asphaltic materials mixed
in with the soil throughout the area. In accordance with the IASAP (2001), the surface
soil exceedance of benzo(a)pyrene is less than three times the AL. Also in accordance
with the IASAP, the results of the elevated measurement comparison are less than 1.

The project data, retrieved from the RFETS Soil Water Database (SWD), are provided on
the enclosed compact disc (CD). The CD contains standardized real and quality control
(QC) data, including Chemical Abstract Service (CAS) numbers, analyte names, and
units.

2.3 Sum of Ratios

RFCA sums of ratios (SORs) were calculated for the IHSS Group 400-4 surface soil
sampling locations to 3 feet (ft). SOR calculations were based on accelerated action
analytical data for the radionuclides of concern (americium-241, plutonium-239/240,
uranium-234, uranium-235, and uranium-238) with activities greater than background
means plus two standard deviations. Table 4 presents the SORs. All radionuclide SORs
are less than 1.

Table 4
RFCA SORs Based on IHSS Group 400-4 Radionuclide Activities
Location f@r;fgepth ‘ﬁ 'End('g)e‘p’th .
BX37-023 0.6 1.1 0.068
BX37-024 0.0 0.5 0.050
BY37-030 0.5 2.5 © 0.002
BY38-024 0.0 0.5 0.061
BZ37-022 0.0 0.5 0.147
CB38-012 0.0 0.5 0.014

SORs for nonradionuclides were not calculated because the only analytes detected at 10
percent or greater than the associated RFCA WRW AlLs were polyaromatic hydrocarbons
(PAHs) which are not required to be reported. Subsurface soil SORs for
nonradionuclides were not calculated because subsurface soil concentrations are
evaluated as part of the Subsurface Soil Risk Screen (SSRS) in Section 3.0.

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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2.4  Summary Statistics

Summary statistics for analytes detected above background means plus two standard
deviations or RLs were calculated by analyte for the IHSS Group 400-4 sampling
locations. These data are presented in Tables 5 and 6 for surface and subsurface soil,

respectively.
Table S
Surface Soil Summary Statistics
| Background
; Number | . .. . , e 4 - Mean Plus .
 Analyte s of, 322}"323& c(mxs:‘;ﬁon‘ CoL::::ltl;—glfrilon WRWAL | Two | Unit
. amples | ~ | Standard
= . L o | Dot b o
Acenaphthene 5 40.00% 545.000 B 950.000 40800000 - ug/kg
Anthracene 5 40.00% 2650.000 5100.000 204000000 - ug/kg
Antimony 5 20.00% | 0.490 0.490 409 0470 mg/kg
Benzo(a)anthracene 5 60.00% 3310.667 9400.000 34900 - ug/kg
Benzo(a)pyrene 5 60.00 % 3272.667 9200.000 3490 - ug/kg
Benzo(b)fluoranthene 5 80.00% 2219.250 8300.000 34900 - ug/kg
Benzo(k)fluoranthene 5 60.00% 2473.000 6900.000 349000 - ug/kg
bis(2-Ethylhexyl)phthalate 5 60.00% 188.000 240.000 1970000 - ug/kg
Chrysene 5 80.00% 2683.500 10000.000 3490000 . ug/kg
Copper 5 20.00% 32.000 32.000 40900 18.060 mg/kg
Dibenz(a,h)anthracene 5 20.00% 2800.000 2800.000 3490 - ug/kg
Dibenzofuran 5 20.00% 410.000 410.000 2950000 - ug/kg
Fluoranthene 5 80.00% 4779.750 18000.000 27200000 - ugkg
Fluorene 5 40.00% 655.000 1200.000 40800000 - ug’kg
Indeno(1,2,3-cd)pyrene 5 40.00% 3270.000 6200.000 34900 - ug/kg
Lead S 20.00% 58.000 58.000 1000 54.620 mg/kg
Naphthalene 5 20.00% §9.000 59.000 3090000 - ug/kg
Pyrene 5 40.00% 9050.000 17000.000 22100000 - ug/kg
Uranium-234 7 71.43% 5219 10.570 300 2.253 pCi/g
Uranium-235 7 57.14% 0.357 0.651 8 0.094 pCi/g
Uranium-238 7 71.43% 5.219 10.570 351 2.000 pCi/g
Zinc b 80.00% 322.500 390.000 307000 73.760 mg/kg
Table 6
Subsurface Soil Summary Statistics
: . { ‘ Background
- Analyte Nm:fber - ‘l?é“cﬁ"“i Mean | Maximum | o g Me;:vzlus '
Samples r{equen‘c‘:y,‘ ' Concen(ratxon ‘Concentratlo;n .« : Standard
- . , , Deviations
2-Methylnaphthalene - 1 100.00% 45.000 45.000 20400000 - ug/kg
Acenaphthene 1 100.00% 2500.000 2500.000 40800000 - ug/kg
Anthracene 1 100.00% 13000.000 13000.000 204000000 - ug/kg
Benzo(a)anthracene i 100.00% 33000.000 33000.000 34900 - ug/kg

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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i Backgmd
umber . . 1
e | o | Deetion | e | Moo | wawar | o | o
amplés Standard
Deviations
Benzo(a)pyrene 1 100.00% 35000.000 35000.000 3490 - ug/kg
Benzo(b)fluoranthene i 100.00% 29000.000 29000.000 34900 ug’kg
Benzo(k)fluoranthene 1 100.00% 29000.000 29000.000 349000 - ug’kg
Chrysene 1 100.00% 36000.000 36000.000 3490000 - ug/kg
Dibenz(a,h)anthracene 1 100.00% 10000.000 10000.000 3490 - ug/kg
Dibenzofuran 1 100.00% 1000.000 1000.000 2950000 ug/kg
Fluoranthene 1 100.00% 66000.000 66000.000 27200000 - ug/kg
Fluorene 1 100.00% 3500.000 3500.000 40800000 ug/kg
Indeno(1,2,3-cd)pyrene 1 100.00% 20000.000 20000.000 34900 - ug/kg
Naphthalene 1 100.00% 55.000 55.000 3090000 - ug’kg
Plutonium-239/240 1 100.00% 0.267 0.267 50 0.020 pCi/g
Pyrene 1 100.00% £7000.000 67000.000 22100000 - ‘ug/kg
Zinc 1 100.00% 150.000 150.000 307000 139.100 mg/kg

3.0 SUBSURFACE SOIL RISK SCREEN
The SSRS follows the steps identified on Figure 3 in Attachment 5 of RFCA (DOE et al.

2003).

Screen 1 — Are the COC concentrations below RFCA Table 3 WRW soil ALs?

No. All subsurface COC concentrations are less than the WRW ALs, except for
detections of benzo(a)pyrene and dibenz(a,h)anthracene. These two COCs were
detected at subsurface sampling location BY37-030 at concentrations of 35,000 ug/kg
and 10,000 ug/kg, respectively.

Screen 2 ~ Is there a potential for subsurface soil to become surface soil (landslide

and erosion areas identified on Figure 1)?

No. Based upon Figure 1 of RFCA Attachment 5 (DOE et al. 2003), IHSS Group 400-4

is not located in an area considered prone to landslides or erosion.

Screen 3 - Does subsurface soil radiological contamination exceed criteria in Section
5.3 and Attachment 14?

No. All radiological activities in this IHSS Group were below criteria specified in
Section 5.3 and Attachment 14.

Screen 4 — Is there an environmental pathway and sufficient quantity of COCs that
would cause an exceedance of the surface water standard?

No. Contaminant migration via erosion and groundwater are the two possible pathways
whereby surface water could become contaminated by IHSS Group 400-4 COCs.
However, migration via erosion is unlikely because IHSS Group 400-4 is not located in
an area prone to landslides or erosion.

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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Surface water runoff from PACs 400-803 and 400-804 flows to the ditch located on the
southern side of Cottonwood Avenue. The ditch crosses beneath Cottonwood Avenue
and continues toward Seventh Avenue. Gaging station GS57 is located within the ditch,
at a point just after the ditch passes beneath Cottonwood Avenue. This location is a
Performance Monitoring Location, which is part of the Integrated Monitoring Program
(IMP) (DOE 2003). Two gaging stations not considered part of the IMP are located
downgradient of PACs 400-803 and 400-804. Gaging station GS29 is located along
Seventh Avenue, and gaging station GS30 is located near the intersection of Central
Avenue and Seventh Avenue, within the Central Avenue Ditch. Surface water data in
SWD shows concentrations of metals (aluminum, copper, lead, and zinc) in exceedance
of the associated surface water ALs. These gaging stations reflect surface water
conditions in this area of the IA. Surface water quality at these locations may not be
attributed to any single upgradient IHSS Group.

Groundwater flows to the southeast in this area toward the South Interceptor Ditch (SID),
located approximately 1,200 ft to the south. Three groundwater monitoring wells are
located within 25 ft of IHSS Group 400-4. Groundwater data, retrieved from SWD, were
reviewed for these wells. No Tier I groundwater AL exceedances were found. Tier I
exceedances included 1,2-dichloroethene, tetrachloroethene, trichloroethene, vinyl
chloride, nitrate, antimony, mercury, and thallium. None of these analytes were detected
in IHSS Group 400-4 soil. These wells reflect groundwater conditions in this area of the
IA. Groundwater quality at these locations may not be attributed to any single upgradient
THSS Group. Monitoring wells surrounding the area will continue to be sampled as part
of the IMP (DOE 2003). Further groundwater evaluation will be part of the groundwater
Interim Measure/Interim Remedial Action (IM/IRA).

No concentrations of benzo(a)pyrene or dibenz(a,h)anthracene were detected in surface
water or groundwater monitoring locations near IHSS Group 400-4.

40 NFAA SUMMARY

Based on analytical results and the SSRS, action is not required, and an NFAA

determination is justified for IHSS Group 400-4 based on the following:

e Concentrations of COCs were not detected above RFCA WRW ALs except for
benzo(a)pyrene and dibenz(a,h)anthracene.

o Migration of contaminants to surface water through erosion is unlikely because the
area is not prone to landslides or erosion.

o Migration of contaminants in groundwater will not likely impact surface water
because of the low levels of soil contamination found in IHSS Group 400-4.
Groundwater will be further evaluated in a future decision document.

Approval of this Data Summary Report constitutes regulatory agency concurrence that
IHSS Group 400-4 is an NFAA Site. This information and the NFAA determination will
be documented in the FY04 HRR. Ecological factors will be evaluated in the AAESE
and the CRA.

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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5.0 DATA QUALITY ASSESSMENT
The data quality objectives (DQOs) for this project are described in the IASAP (DOE
2001). All DQOs for this project were achieved based on the following:

e Regulatory agency-approved sampling program design (IASAP Addendum #IA-04-
14-04 [DOE 2004]), modified due to field conditions, in accordance with the IASAP
(DOE 2001);

e Collection of samples in accordance with the sampling design; and
¢ Results of the Data Quality Assessment (DQA), as described in the following
sections.

5.1  Data Quality Assessment Process

The DQA process ensures that the type, quantity, and quality of environmental data used
in decision making are defensible, and is based on the following guidance and
requirements:

e U.S. Environmental Protection Agency (EPA) QA/G-4, 1994a, Guidance for the Data
Quality Objective Process;

+ EPA QA/G-9, 1998, Guidance for the Data Quality Assessment Process, Practical
Methods for Data Analysis; and

. US. Department of Energy (DOE) Order 414.1A, 1999, Quality Assurance.

Verification and validation (V&YV) of data are the primary components of the DQA. The
final data are compared with original project DQOs and evaluated with respect to project
decisions; uncertainty within the decisions; and quality criteria required for the data,
specifically precision, accuracy, representativeness, completeness, comparability, and
sensitivity (PARCCS). Validation criteria are consistent with the following RFETS-
specific documents and industry guidelines:

e EPA 540/R-94/012, 1994b, USEPA Contract Laboratory Program National
Functional Guidelines for Organic Data Review;

o EPA 540/R-94/013, 1994c, USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review;

e Kaiser-Hill Company, L.L.C. (K-H) V&V Guidelines:
— General Guidelines for Data Verification and Validation, DA-GR0O1-v1, 2002a

— V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA-
RCO1-v1, 2002b

— V&V Guidelines for Volatile Organics, DA-SS01-v1, 2062c

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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— V&YV Guidelines for Semivolatile Organics, DA-SS02-v1, 2002d
— V&YV Guidelines for Metals, DA-SS05-v1, 2002¢; and

e Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5.

This report will be submitted to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Administrative Record (AR) for permanent
storage 30 days after being provided to the Colorado Department of Public Health and
Environment (CDPHE) and/or EPA.

5.2 Verification and Validation of Results

Verification ensures that data produced and used by the project are documented and
traceable in accordance with quality requirements. Validation consists of a technical
review of all data that directly support the project decisions so that any limitations of the
data relative to project goals are delineated and the associated data are qualified
accordingly. The V&V process defines the criteria that constitute data quality, namely
PARCCS parameters. Data traceability and archival are also addressed. V&V criteria
include the following:

» Chain-of-custody;

e . Preservation and hold times;

o Instrument calibrations;

e Preparation blanks;

+ Interference chéck samples (metals);

» Matrix spikes/matrix spike duplicates (MS/MSDs);
» Laboratory control samples (LCSs);

» Field duplicate measurements;

e Chemical yield (radiochemistry);

¢ Required quantitation limits/minimum detectable activities (sensitivity of chemical
and radiochemical measurements, respectively); and

» Sample analysis and preparation methods.

Evaluation of V&V criteria ensures that PARCCS parameters are satisfactory (i.e., within
tolerances acceptable to the project). Satisfactory V&V of laboratory quality controls are
captured through application of validation “flags” or qualifiers to individual records.

Raw hard-copy data (for example, individual analytical data packages) are currently filed
by report identification number (RIN) and maintained by K-H Analytical Services

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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Division (ASD); older hard copies may reside in the Federal Center in Lakewood,
Colorado. Electronic data are stored in the RFETS SWD.

Both real and QC data are included on the enclosed CD.

5.2.1 Accuracy
The following measures of accuracy were evaluated:

o LCSs;

e Surrogates;

e Field blanks; and
o Sample MSs.

Results are compared to method requirements and project goals. The results of these
comparisons are summarized for RFCA COCs where the result could impact project
decisions. Particular attention is paid to those values near WRW ALs when QC results
could indicate unacceptable levels of uncertainty for decision-making purposes.

Laboratory Control Sample Evaluation

The frequency of LCS measurements is presented in Table 7. As indicated in Table 7
LCSs were run for all methods except gamma spectroscopy and SW-846 6020 (metals by
x-ray fluorescence [XRF]). The on-site laboratories are not required to provide these
data.

The minimum and maximum LCS results are tabulated by chemical for the entire project
in Table 8. While not all LCS results are within tolerances, project decisions based on
WRW AL exceedances were not affected. LCS results that were outside of tolerances
were reviewed to determine whether a potential bias might be indicated. LCS recoveries
are not indicative of matrix effects because they are not prepared using Site samples.
LCS results do indicate whether the laboratory may be introducing a bias in the results.
Recoveries reported above the upper limit may indicate the actual sample results are less
than reported. Because this is environmentally conservative, no further action is needed.
The analytes with unacceptable low recoveries were evaluated. If the highest sample
result divided by the lowest LCS recovery for that analyte is less than the AL, no further
action is taken because any indicated bias is not great enough to make a falsely low
sample result be above the WRW AL. As a result of these analyses, the LCS recoveries
for this project did not impact project decisions. Any qualifications of individual results
due to LCS performance exceeding upper or lower tolerance limits are captured in the
V&V flags, described in Section 5.2.3. -

Table 7
~ LCS Frequency

' ' Laboratory
Test Method - Lab Batch Control

, Standards
ALPHA SPEC 4117265 Yes
ALPHA SPEC 4117267 Yes
ALPHA SPEC 4117272 Yes

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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. Laboratory
Test Method | Lab Batch Control
Standards
ALPHA SPEC | 4152043 Yes
ALPHA SPEC 4152044 Yes
ALPHA SPEC 4152045 ‘ Yes
SW-846 6010 4118156 Yes
SW-846 6010 4119291 Yes
SW-846 6010 4140373 Yes
SW-846 6010 4141296 Yes .
SW-846 8270 4110547 Yes
SW-846 8270 4140556 Yes
Table 8
LCS Evaluation Summary
, Mtflityd | G Analyte (%REC) hf;,x‘ REC):
SW-846 8270 120-82-1 1,2,4-Trichlorobenzene 66 71
SW-846 8270 95-95-4 2,4,5-Trichlorophenol 65 69
SW-846 8270 88-06-2 2,4,6-Trichlorophenol 67 77
. SW-846 8270 120-83-2 | 2,4-Dichlorophenol 67 77
SW-846 8270 105-67-9 2,4-Dimethylphenol 67 73
SW-846 8270 51-28-5 2,4-Dinitrophenol 40 45
SW-846 8270 121-14-2 2,4-Dinitrotoluene 68 70
SW-846 8270 606-20-2 2,6-Dinitrotoluene 69 69
SW-846 8270 91-58-7 2-Chloronaphthalene 65 70
SW-846 8270 95-57-8 2-Chlorophenol 69 74
SW-846 8270 91-57-6 2-Methylnaphthalene 68 77
SW-846 8270 95-48-7 2-Methylphenol 68 71
SW-846 8270 88-74-4 2-Nitroaniline 69 78
SW-846 8270 91-94-1 3,3'-Dichlorobenzidine 63 65
SW-846 8270 534-52-1 4,6-Dinitro-2-methylphenol 50 60
SW-846 8270 106-47-8 4-Chloroaniline 55 66
SW-846 8270 106-44-5 4-Methylphenol 69 74
SW-846 8270 100-02-7 4-Nitrophenol 73 84
SW-846 8270 83-32-9 Acenaphthene 65 70
SW-846 6010 7429-90-5 Aluminum 95 102
SW-846 8270 120-12-7 Anthracene 63 75
SW-846 6010 7440-36-0 | Antimony 91 : 97
SW-846 6010 7440-38-2 | Arsenic 92 98
SW-846 6010 7440-39-3 Barium 99 100
. SW-846 8270 56-55-3 Benzo(a)anthracene 63 70
SW-846 8270 50-32-8 Benzo(a)pyrene 64 71
SW-846 8270 205-99-2 Benzo(b)fluoranthene 59 67
Z/Z/ Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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. ‘ L CAS No.u\ k | Analyte Ig%n;{mﬁlg;l I\él;om Rtllll o
SW-846 8270 207-08-9 ‘Eenzo(k)ﬂuoranthene 66 72
SW-846 8270 65-85-0 Benzoic Acid 39 60
SW-846 8270 100-51-6 Benzyl Alcohol 73 75
SW-846 6010 7440-41-7 | Beryllium 103 104
SW-846 8270 111-44-4 bis(2-Chloroethyl)ether 62 65
SW-846 8270 | 39638-32-9 | bis(2-Chloroisopropyllether 65 88
SW-846 8270 117-81-7 bis(2-Ethylhexyl)phthalate 70 85
SW-846 8270 85-68-7 Butylbenzylphthalate 66 76
SW-846 6010 7440-43-9 Cadmium 90 103
SW-846 6010 7440-47-3 Chromium 96 101
SW-846 8270 218-01-9 Chrysene 61 67
SW-846 6010 7440-48-4 | Cobalt . 94 103
SW-846 6010 7440-50-8 | Copper 95 96
SW-846 8270 84-74-2 Di-n-butylphthalate 64 76
SW-846 8270 117-84-0 Di-n-octylphthalate 67 79
SW-846 8270 53-70-3 Dibenz(a,h)anthracene 63 71
SW-846 8270 132-64-9 Dibenzofuran - 68 76
SW-846 8270 84-66-2 Diethylphthalate 68 70
SW-846 8270 131-11-3 Dimethylphthalate 66 69

. SW-846 8270 206-44-0 Fluoranthene 60 78
SW-846 8270 86-73-7 Fluorene 65 72
SW-846 8270 118-74-1 Hexachlorobenzene 63 78
SW-846 8270 87-68-3 Hexachlorobutadiene 67 69
SW-846 8270 77-47-4 Hexachlorocyclopentadiene 51 56
SW-846 8270 67-72-1 Hexachloroethane 68 79
SW-846 8270 193-39-5 Indeno(1,2,3-cd)pyrene 63 70
SW-846 6010 7439-89-6 | Iron 97 104
SW-846 8270 78-59-1 Isophorone 66 74
SW-846 6010 7439-92-1 | Lead 95 102
SW-846 6010 7439-93-2 ( Lithium 96 102
SW-846 6010 7439-96-5 | Manganese 99 102
SW-846 6010 7439-97-6 | Mercury 95 99
SW-846 6010 7439-98-7 | Molybdenum 94 103
SW-846 8270 86-30-6 n-Nitrosodiphenylamine 74 71
SW-846 8270 621-64-7 n-Nitrosodipropylamine 68 75
SW-846 8270 91-20-3 Naphthalene 65 71
SW-846 6010 7440-02-0 | Nickel 92 101
SW-8468270 | 98-95-3 | Nitrobenzene I 70 75
SW-846 8270 87-86-5 Pentachlorophenol 47 53
SW-846 8270 108-95-2 | Phenol 68 73

. SW-846 8270 129-00-0 Pyrene 62 68
SW-846 6010 7782-49-2 | Selenium 93 99

é 3 Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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|>tT¢sti ‘
. Method
SW-846 6010 7440-22-4 | Silver
SW-846 6010 7440-24-6 | Strontium
SW-846 6010 7440-31-5 | Tin

CASNo. | Analyte

e

SW-846 6010 11-09-6 Uranium, Total 98 98
SW-846 6010 7440-62-2 | Vanadium 96 101
SW-846 6010 7440-66-6 | Zinc 98 106

Surrogate Evaluation

The minimum and maximum surrogate results are tabulated by chemical for the entire
project in Table 9. Surrogates are added to every sample, and therefore surrogate
recoveries only impact individual samples. Unacceptable surrogate recoveries can
indicate potential matrix effects. Surrogate recoveries reported above 100 percent may
indicate the actual sample results are less than reported. Because this is environmentally
conservative, no further action is needed. Therefore, only the lowest recoveries were
evaluated. If the maximum sample result divided by the lowest percent recovery is less
than the WRW AL for that analyte, no further action is taken because any indicated bias
is not great enough to correct a false low sample result to one above the WRW AL. The
lowest surrogate recoveries and the associated sample results for this project were
reviewed. The review indicated project decisions would not be impacted. Any
qualifications of results due to surrogate results are captured in the V&V flags, described
in Section 5.2.3.

Table 9
Surrogate Recovery Summary

.«Numbe’rfof» , Surl;oga A Minimum {
. Samples - o (% REC) (%REC)
SVOC Surrogate Recoveries : .
6 2-Fluorobiphenyl 52 79
6 2-Fluorophenol 55 80
6 Deuterated Nitrobenzene 54 87
6 p-Terphenyl-d14 41 61
Field Blank Evaluation

Results of the field blank analyses are given in Table 10. Detectable amounts of
contaminants within the blanks, which could indicate possible cross-contamination of
samples, are evaluated if the same contaminant is detected in the associated real samples.
When the real result is less than 10 times the blank result for laboratory contaminants and
5 times the result for non-laboratory contaminants, the real result is eliminated. None of
the chemicals were detected in the blanks at concentrations greater than one-tenth the
WRW AL. Therefore, no sample results at or above the WRW AL could have been
impacted by the blanks.

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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Table 10
Field QA Summary
iLabqféitory ~CAS No. Analyte
URS 15117-96-1 | Uranium-235 EB 0.137 pCilg
URS 15117-96-1 | Uranium-235 FB 0.127 pCilg
URS 7440-61-1 | Uranium-238 EB 1.9 pCilg
URS 7440-61-1 | Uranium-238 FB 2.5 pCilg

Blanks (TB = trip blank, RNS = rinse blank, FB = field blank, EB = equipment blank) results greater than
detection limits (not *U* qualified)

Sample Matrix Spike Evaluation

The minimum and maximum MS results are summarized by chemical for the entire
project in Table 11. Organic analytes with unacceptable low recoveries resulted in a
review of the LCS recoveries. According to the EPA data validation guidelines, if

organic MS recoveries are low, then the LCS recovery is to be checked and, if acceptable,

no action is to be taken. While 2,4-dinitrophenol, 3,3-dichlorobenzidine,
4,6-dinitro-2-methylphenol, 4-chloroaniline, and pentachlorophenol had low recoveries,
these checks indicate no decisions were impacted for organic analytes, therefore no
action was taken.

For inorganics, the associated sample results were divided by the lowest percent recovery
for each analyte. If the resulting number was less than the WRW AL, decisions were not
impacted, therefore no action was taken. For this project, iron, manganese, and zinc had
low recoveries and were checked. For these analytes, the WRW AL was at least a factor
of three times higher than the highest sample result, therefore no decisions were
impacted.

Table 11
Sample MS Evaluation Summary

S ~. o Mihimum Maximum | Number Of 'Nunibé 2

CAS No. Ana!yte . (%REC) | (%REC) F,:Laboratpr:y Laboratmyw

v , 5 Samples Batches
SW-846 8270 120-82-1 1,2,:1:'_1" richlorobenzene *5'6.00 75.00 3 3
SW-846 8270 95-95-4 2,4,5-Trichlorophenol 61.00 82.00 3 3
SW-846 8270 88-06-2 2,4,6-Trichlorophenol 63.00 83.00 3 3
SW-846 8270 120-83-2 2.4-Dichlorophenol 63.00 84.00 3 3
SW-846 8270 105-67-9 2,4-Dimethylphenol 63.00 89.00 3 3
SW-846 8270 51-28-5 2,4-Dinitrophenol 18.00 85.00 3 3
SW-846 8270 121-14-2 2,4-Dinitrotoluene 64.00 89.00 3 3
SW-846 8270 606-20-2 2,6-Dinitrotoluene 65.00 90.00 3 3
SW-846 8270 91-58-7 2-Chloronaphthalene 61.00 76.00 3 3
SW-846 8270 95-57-8 2-Chlorophenol 60.00 - 79.00 3 3
SW-846 8270 91-57-6 2-Methylnaphthalene 61.00 85.00 3 3
SW-846 8270 95-48-7 2-Methylphenol 61.00 80.00 3 3
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Test

e

‘Minimum | Maximum

| Number of [ Numbera

Method | CASNe. Analyte (%REC) | (%REC) | Laboratory | Labo

: i - _Samples |

SW-846 8270 88-74-4 2-Nitroaniline 66.00 97.00 3 3
SW-846 8270 91-94-1 3,3"-Dichlorobenzidine 26.00 78.00 3 3
SW-846 8270 534-52-1 4,6-Dinitro-2-methylphenol 27.00 82.00 3 3
SW-846 8270 106-47-8 4-Chloroaniline 41.00 63.00 3 3
SW-846 8270 106-44-5 4-Methylphenol 64.00 81.00 3 3
SW-846 8270 100-02-7 4-Nitrophenol 70.00 102.00 3 3
SW-846 8270 83-32-9 Acenaphthene 59.00 158.00 3 3
SW-846 6010 7429-90-5 Aluminum 51.00 51.00 1 1
SW-846 8270 120-12-7 Anthracene 61.00 408.00 3 3
SW-846 6010 7440-36-0 Antimony 76.00 76.00 1 1
SW-846 6010 7440-38-2 Arsenic 92.00 92.00 1 1
SW-846 6010 7440-39-3 | Barium 96.00 96.00 1 1
SW-846 8270 56-55-3 Benzo(a)anthracene 61.00 84.00 2 2
SW-846 8270 50-32-8 Benzo(a)pyrene 60.00 83.00 2 2
SW-846 8270 205-99-2 Benzo(b)fluoranthene 60.00 81.00 2 2
SW-846 8270 207-08-9 Benzo(k)fluoranthene 59.00 81.00 2 2
SW-846 8270 65-85-0 Benzoic Acid 71.00 111.00 3 3
SW-846 8270 100-51-6 Benzyl Alcohol 64.00 77.00 3 3
SW-846 6010 7440-41-7 | Beryllium 99.00 99.00 1 1
SW-846 8270 111-44-4 bis(2-Chloroethyl)ether 51.00 78.00 3 3
SW-846 8270 39638-32-9 | bis(2-Chloroisopropyl)ether 54.00 101.00 3 3
SW-846 8270 117-81-7 bis(2-Ethylhexyl)phthalate 51.00 95.00 3 3
SW-846 8270 85-68-7 Butylbenzylphthalate 51.00 92.00 3 3
SW-846 6010 7440-43-9 | Cadmium 90.00 90.00 1 1
SW-846 6010 7440-47-3 | Chromium 83.00 83.00 1 1
SW-846 8270 218-01-9 Chrysene 58.00 83.00 2 2
SW-846 6010 7440-48-4 | Cobalt 91.00 91.00 1 1
SW-846 6010 7440-50-8 | Copper 77.00 77.00 1 1
SW-846 8270 84-74-2 Di-n-butylphthalate 64.00 94.00 3 3
SW-846 8270 117-84-0 Di-n-octylphthalate 57.00 87.00 3 3
SW-846 8270 53-70-3 Dibenz(a,h)anthracene 58.00 271.00 3 3
SW-846 8270 132-64-9 Dibenzofuran 62.00 123.00 3 3
SW-846 8270 84-66-2 Diethylphthalate 63.00 88.00 3 3
SW-846 8270 131-11-3 Dimethylphthalate 64.00 83.00 3 3
SW-846 8270 206-44-0 Fluoranthene 57.00 90.00 2 2
SW-846 8270 86-73-7 Fluorene 59.00 194.00 3 3
SW-846 8270 118-74-1 Hexachlorobenzene 55.00 84.00 3 3
SW-846 8270 87-68-3 Hexachlorobutadiene 57.00 74.00 3 3
SW-846 8270 77-47-4 Hexachlorocyclopentadiene 0.00 46.00 3 3
SW-846 8270 67-72-1 Hexachloroethane 53.00 79.00 3 3
SW-846 8270 193-39-5 Indeno(1,2,3-cd)pyrene 59.00 528.00 3 3
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st a | casmo Analyte | iy | ey ,
SW-846 6010 | 7439-896 | Iron 0.00 0.00 1 1
SW-846 8270 78-59-1 Isophorone 60.00 87.00 3 3
SW-846 6010 7439-92-1 | Lead 91.00 91.00 1 1
SW-846 6010 | 7439-93-2 | Lithium 97.00 97.00 1 1
SW-846 6010 7439-96-5 | Manganese 0.00 0.00 1 1
SW-846 6010 7439-97-6 | Mercury 92.00 92.00 1 1
SW-846 6010 7439-98-7 | Molybdenum 92.00 92.00 1 1
SW-846 8270 86-30-6 n-Nitrosodiphenylamine 66.00 91.00 3 3
SW-846 8270 621-64-7 n-Nitrosodipropylamine 58.00 84.00 3 3
SW-846 8270 91-20-3 Naphthalene 56.00 82.00 3 3
SW-846 6010 7440-02-0 | Nickel 95.00 95.00 1 1
SW-846 8270 98-95-3 Nitrobenzene 57.00 86.00 3 3
SW-846 8270 87-86-5 Pentachlorophenol 44.00 77.00 3 3
SW-846 8270 108-95-2 | Phenol 60.00 85.00 3 3
SW-846 8270 129-00-0 | Pyrene 56.00 85.00 2 2
SW-846 6010 7782-49-2 | Selenium 92.00 92.00 1 1
SW-846 6010 7440-224 | Silver 93.00 93.00 1 1
SW-846 6010 7440-24-6 - | Strontium 97.00 97.00 1 1
SW-846 6010 7440-31-5 | Tin 88.00 88.00 1 1
SW-846 6010 11-09-6 Uranium, Total 98.00 98.00 1 1
SW-846 6010 7440-62-2 | Vanadium 90.00 90.00 1 1
SW-846 6010 | 7440-66-6 | Zinc 0.00 0.00 1 1

5.2.2 Precision
Matrix Spike Duplicate Evaluation

Laboratory precision is measured through the use of MSDs which are summarized in
Table 12. Analytes with the highest relative percent differences (RPDs) were reviewed
by comparing the highest sample result to the WRW AL. If the highest samples were
sufficiently below the WRW ALs, no further action is needed. For this project, the
reviews indicated decisions were not impacted. While some RPDs appear to be high
(4,6-dinitro-2-methylphenol, aluminum, and copper), they would not result in the

rejection of data that affects project decisions.

Table 12
Sample MSD Evaluation Summary
] Maximum
Test Method: | CAS No. Analyte RPD (%)
SW-846 8270 120-82-1 1,2,4-Trichlorobenzene 5.88
SW-846 8270 95-95-4 2.,4,5-Trichlorophenol 12.17
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Tesjt»\\

SW-846 8270

fethod

CASNo.

. Anal:?jr_te:

2.,4,6-Trichlorophenol

88-06-2
SW-846 8270 120-83-2 2,4-Dichlorophenol 10.00
SW-846 8270 105-67-9 2,4-Dimethylphenot 10.65
SW-846 8270 51-28-5 2,4-Dinitrophenol 18.87
SW-846 8270 121-14-2 2 ,4-Dinitrotoluene 13.33
SW-846 8270 606-20-2 2,6-Dinitrotoluene 9.68
SW-846 8270 91-58-7 2-Chloronaphthalene 6.78
SW-846 8270 95-57-8 2-Chlorophenol 3.28
SW-846 8270 91-57-6 2-Methylnaphthalene 8.59
SW-846 8270 95-48-7 2-Methylphenol 7.79
SW-846 8270 88-74-4 2-Nitroaniline 9.52
SW-846 8270 91-94-1 3,3"-Dichlorobenzidine 3.92
SW-846 8270 534-52-1 4,6-Dinitro-2-methylphenol 4545
SW-846 8270 106-47-8 4-Chloroaniline 10.26
SW-846 8270 106-44-5 4-Methylphenol 4.80
SW-846 8270 100-02-7 4-Nitrophenol 22.22
SW-846 8270 83-32-9 Acenaphthene 8.85
SW-846 6010 7429-90-5 | Aluminum 185.12
SW-846 8270 120-12-7 Anthracene 10.34
SW-846 6010 7440-36-0 | Antimony 8.22
SW-846 6010 7440-38-2 | Arsenic 1.09
SW-846 6010 7440-39-3 | Barium 7.04
SW-846 8270 56-55-3 Benzo(ajanthracene 4.88
SW-846 8270 50-32-8 Benzo(a)pyrene 2.44
SW-846 8270 205-99-2 Benzo(b)fluoranthene 1.68
SW-846 8270 207-08-9 Benzo(k)fluoranthene 522
SW-846 8270 65-85-0 Benzoic Acid 13.53
SW-846 8270 100-51-6 Benzyl Alcohol . 2.70
SW-846 6010 7440-41-7 | Beryllium 1.02
SW-846 8270 111-44-4 bis(2-Chloroethyl)ether 11.11
SW-846 8270 39638-32-9 | bis(2-Chloroisopropyl)ether 8.85
SW-846 8270 117-81-7 bis(2-Ethylhexyl)phthalate 8.96
SW-846 8270 85-68-7 Butylbenzylphthalate 12.50
SW-846 6010 7440-43-9 | Cadmium 1.10
SW-846 6010 7440-47-3 | Chromium 14.53
SW-846 8270 218-01-9 Chrysene 7.50
SW-846 6010 7440-48-4 | Cobalt 1.09
SW-846 6010 7440-50-8 | Copper 49.76
SW-846 8270 84-74-2 Di-n-butylphthalate 9.84
SW-846 8270 117-84-0 Di-n-octylphthalate 11.76
SW-846 8270 53-70-3 Dibenz(a,h)anthracene 7.14
SW-846 8270 132-64-9 Dibenzofuran 10.17
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Test Method | CAS No.  Analyte

SW-8468270 | 84662 | Dicthylphthalate

SW-846 8270 131-11-3 Dimethylphthalate

SW-846 8270 206-44-0 Fluoranthene

SW-846 8270 86-73-7 Fluorene

SW-846 8270 118-74-1 Hexachlorobenzene

SW-846 8270 87-68-3 Hexachlorobutadiene

SW-846 8270 77-47-4 Hexachlorocyclopentadiene 8.00
SW-846 8270 67-72-1 Hexachloroethane N 12.08
SW-846 8270 193.39-5 Indeno(1,2,3-cd)pyrene 7.02

SW-846 8270 78-59-1 Isophorone : 2.33

SW-846 6010 7439-92-1 | Lead 4.30

SW-846 6010 7439-93-2 | Lithium 0.00

SW-846 6010 7439-97-6 | Mercury 2.20

SW-846 6010 7439-98-7 | Molybdenum 1.09

SW-846 8270 86-30-6 n—Nitrosodiphenylamixie 11.20
SW-846 8270 621-64-7 n-Nitrosodipropylamine 6.67

SW-846 8270 91-20-3 Naphthalene 5.00

SW-846 6010 7440-02-0 | Nickel 4.30

SW-846 8270 98-95-3 Nitrobenzene 8.40

SW-846 8270 87-86-5 Pentachlorophenol 24.72
SW-846 8270 108-95-2 Phenol 3.59

SW-846 8270 129-00-0 Pyrene 10.17
SW-846 6010 7782-49-2 | Selenium 1.08

SW-846 6010 7440-22-4 | Silver 0.00

SW-846 6010 7440-24-6 | Strontium 3.05

SW-846 6010 7440-31-5 | Tin 2.30

SW-846 6010 11-09-6 Uranium, Total 1.03

SW-846 6010 7440-62-2 | Vanadium 9.52

Field Duplicate Evaluation

Field duplicate results reflect sampling precision, or overall repeatability of the sampling
process. The frequency of field duplicate collection should exceed 1 field duplicate per
20 real samples, or 5 percent. Table 13 indicates that sampling frequencies were
adequate for all samples collected.

Table 13
Field Duplicate Sample Frequency Summary

Test Method Sample Code | Numberof = | % Duphcate‘
i Samples Samples

REAL 2
ALPHA SPEC 100.00
DUP 2

267
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Number of | % Duplicate

S’alimplé,,Code“w |

Te‘sg‘;@?th()d Samples Samples

REAL 8

GAMMA SPECTROSCOPY 25.00
. DUP 2
REAL 6

SW-846 6010 33.33
DUP 2
REAL 6

SW-846 8270/3270B 3333
DUP 2

RPDs indicate how much variation exists in the field duplicate analyses. The EPA data
validation guidelines state that “there are no required review criteria for field duplicate
analyses comparability.” For the DQA, the highest maximum RPDs listed in Table 14
were reviewed. For IHSS Group 400-4, some SVOC RPD results were high. This is due
in part to the dilution result reporting. The laboratory results for these samples reported
the “real” sample at a different dilution than the “duplicate” sample result. This resulted
in a higher RPD. Nevertheless, project decisions were not affected because the decision
whether to remediate was also based on RFCA requirements.

30

Table 14

RPD Evaluation Summary
_Lélboratory\ & ,Ahalyte.\ Max1mum of RPD
o ; i o (%)
ESTLDEN 1,2,4-Trichlorobenzene 5.99
ESTLDEN 2.4,5-Trichlorophenol 5.99
ESTLDEN 2,4,6-Trichlorophenol 5.99
ESTLDEN 2,4-Dichlorophenol 5.99
ESTLDEN 2,4-Dimethylphenol 5.99
ESTLDEN 2,4-Dinitrophenol 4.76
ESTLDEN 2-Chloronaphthalene 5.99
ESTLDEN 2-Chlorophenol 5.99
ESTLDEN 2-Methylnaphthalene 5.99
ESTLDEN 2-Methylphenol 5.99
ESTLDEN 2-Nitroaniline 4.76
ESTLDEN 3,3'-Dichlorobenzidine 6.06
ESTLDEN 4,6-Dinitro-2-methylphenol 4.76
ESTLDEN 4-Chloroaniline 6.06
ESTLDEN 4-Methylphenol 5.99
ESTLDEN 4-Nitrophenol 4.76
ESTLDEN Acenaphthene 162.32
ESTLDEN Aluminum 40.00
ESTLDEN Anthracene 151.35
ESTLDEN Barium 27.45
ESTLDEN Benzo(a)anthracene 131.66
ESTLDEN Benzo(a)pyrene 133.33
ESTLDEN Benzo(b)fluoranthene 135.26
ESTLDEN Benzo(k)fluoranthene 13143
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. ' Laboratory. Analyte | Madmum oERLD.

S 1 (%)

ESTLDEN | Benzoic Acid 4.76
ESTLDEN Benzyl Alcohol 6.06
ESTLDEN Beryllium 2.53
ESTLDEN bis(2-Chloroethyl)ether 5.99
ESTLDEN bis(2-Chloroisopropyl)ether 5.99
ESTLDEN bis(2-Ethylhexyl)phthalate 5.99
ESTLDEN Butylbenzylphthalate 5.99
ESTLDEN Chromium 25.71
ESTLDEN Chrysene 134.11
ESTLDEN Cobalt 15.38
ESTLDEN Copper 44.90
ESTLDEN Di-n-butylphthalate 5.99
ESTLDEN Di-n-octylphthalate 5.99
ESTLDEN Dibenz(a,h)anthracene 136.13
ESTLDEN Dibenzofuran 5.99
ESTLDEN Diethylphthalate 5.99
ESTLDEN Dimethylphthalate 5.99
ESTLDEN Fluoranthene 147.37
ESTLDEN Fluorene 163.64
ESTLDEN Hexachlorobenzene 5.99
. ESTLDEN Hexachlorobutadiene 5.99
ESTLDEN Hexachlorocyclopentadiene 5.99
ESTLDEN Hexachloroethane 5.99
ESTLDEN Indeno(1,2,3-cd)pyrene 137.55
ESTLDEN Iron 14.38
ESTLDEN Isophorone 5.99
ESTLDEN Lead 126.76
ESTLDEN Lithium 25.56
ESTLDEN Manganese 23.35
ESTLDEN n-Nitrosodiphenylamine 599
ESTLDEN n-Nitrosodipropylamine 5.99
ESTLDEN Naphthalene 5.99
ESTLDEN Nickel 29.09
ESTLDEN Nitrobenzene ) 5.99
ESTLDEN Pentachlorophenol 4.76
ESTLDEN Phenol 5.99
ESTLDEN Pyrene 139.24
ESTLDEN Strontium 48.80
ESTLDEN Tin 16.22
ESTLDEN Vanadium 28.57
ESTLDEN Zinc 44.16
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5.2.3 Completeness

Based on original project DQOs, a minimum of 25 percent of Environmental Restoration
(ER) Program analytical (and radiological) results must be formally verified and
validated. Of that percentage, no more than 10 percent of the results may be rejected,
which ensures that analytical laboratory practices are consistent with quality
requirements. Table 15 shows the number and percentage of validated records (codes
without “1”), the number and percentage of verified records (codes with “1”), and the
percentage of rejected records for each analyte group. The summary of verified and
validated records indicates that the data is acceptable.

Table 15
Validation and Verification Summary

5.2.4 Sensitivity

RLs, in units of ug/kg for organics, milligrams per kilogram (mg/kg) for metals, and
picocuries per gram (pCi/g) for radionuclides, were compared with RFCA WRW ALs.
Adequate sensitivities of analytical methods were attained for all COCs that affect project
decisions. “Adequate” sensitivity is defined as an RL less than an analyte’s associated
AL, typically less than one-half the AL.

5.3  Summary of Data Quality

[ Validation [ Totalof CAS | Alpha Spec Gamma | SW-8466010 | SW-846 8270
Qualifier | Number | = | Spectroscopy | d
J 23 0 0 23 0
1 12 0 0 12 0
uJ 5 0 0 0
Ull 7 0 0 7 0
\4 208 5 9 38 156
V1 226 5 15 50 156
Total 481 10 24 135 312
Validated 236 5 9 66 156
% Validated 49.06% 50.00% 37.50% 48.89% 50.00%
Verified 245 5 15 69 156
% Verified 50.94% 50.00% 62.50% 51.11% 50.00%
Validated - J,V,JB, UJ
Verified - 1,J1, V1, B1, U1

RPDs greater than 35 percent indicate the sampling precision limits of some analytes
have been exceeded. No records were rejected. Only 15 percent of the SW-846 6010
records were validated. If additional V&YV information is received, IHSS Group 400-4
records will be updated in SWD. Data qualified as a result of additional data will be
assessed as part of the CRA process. Data collected and used for IHSS Group 400-4 are
adequate for decision making based on ER Program goals.
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Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment




A

A

Draft Data Summary Report for IHSS Group 400-4

DOE, 1999, Order 414.1A, Quality Assurance.

DOE, 2001, Industrial Area Sampling and Analysis Plan, Rocky Flats Environmental
Technology Site, Golden, Colorado, June.

DOE, 2003, Integrated Monitoring Plan, FY2004, Background Document, Rocky Flats
Environmental Technology Site, Golden, Colorado, December.

DOE, 2004, Industrial Area Sampling and Analysis Plan Fiscal Year 2004 Addendum
#1A-04-14, THSS Group 400-4, Rocky Flats Environmental Technology Site, Golden,
Colorado.

DOE, CDPHE, and EPA, 2003, Rocky Flats Cleanup Agreement Modification, Rocky
Flats Environmental Technology Site, Golden, Colorado, June.

EPA, 1994a, Guidance for the Data Quality Objective Process, QA/G-4.

EPA, 1994b, USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review, 540/R-94/012.

EPA, 1994c, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, 540/R-94/013.

EPA, 1998, Guidance for the Data Quality Assessment Process, Practical Methods for
Data Analysis, QA/G-9.

K-H, 2002a, General Guidelines for Data Verification and Validation, DA-GRO1-v2,
October.

K-H, 2002b, V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA-
RCO1-v2, October.

K-H, 2002c, V&V Guidelines for Volatile Organics, DA-SS01-v3, October.

K-H, 2002d, V&V Guidelines for Semivolatile Organics, DA-SS02-v3, October.
K-H, 2002e, V&V Guidelines for Metals, DA-SS05-v3, October.
Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5.

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment



de“ p06Z.L0™ 1SP-1-00SI98loid " AVVIEIILNG TBIEAW-007\PO0ZANSIOR0IdM (B]14 B)1d

ANV QD

THHYIST¥A

00z Jenbny :ejeq :Aq pasedalyd

a)s ABojouyos |, feuswiuodiaug sield Aoy
AB1aug jo swpedaq ‘SN

,Z QvN wnmeq
3UO07 [BHUSY) OPEIOI0D)
uonasiold |j_UIpIcO)) aueld 9181S
00021} = 9leag
[ -

1984 00¥ 0 oov

Buipueyg [ |
paysijowaq ¥4

aInponng
souad

aye
weang /-
peoy pered "\ /
peoy g
ovd [}

AT

depyy uoijeso

$-00v dnoJo SgHI
| aunbiy

000L¥L

0008v2

a006YL

00006/

000192

000252

0009802 0005802 0007802 000€802 0002802 0001802 0000802
L Il L L | o i
+ -+ ok - 0001vL
- 0008YL
- 000BbL
000054
- 000452
—+ | 000282
T 1 R U T 4 U
0009802 0005802 0007802 000£80T 0002802 0001802 0000802




1R YOBTLO ISR-H-00 foid AV Eea-00PH00ZANSIODK

ANYVAROD

1~1—me Mwmw~<v— oooWwom oocmwow coowmom oocmwou ooo@N 000 _twow oooh,vmom ocom_wnom

$00Z 1SNBNY 1318 :AqQ pasedaid

aNg ABOJOULa | [EIUSWUONAUT Set Yooy |
ABisug jo swpedsq ‘SN 00022 { -

. B —+- L 000zt 2

4z avN :wneq '

auoZ [B1JUSD OPRIO|0D / o =T AT P
uonoefoid S1RUIPIOOD) Bueld 91BlS R Rttt s ot | 4 Reimen | 1EA s ey
000'8:} = 2[E9S pszZ +uesjy m_m MM B nsay alkjeuy m uoneso] . T )
[ — ' ATER
- | " I
1884 000 008 009 00F 00CZ O 00¢ ~ 00020¢ ﬂ gez-unioed reReexq
| : Ml o
. | ool el i
| 2 ~sil|
. e e e A o el oo
BBt Oy Jaddo: 740-2%,
/6N commmv«. aussAly vmm&mmm a
£20-88V0 i A\ 00F 088 uelon;dj0zuot pC0-JEXS D
e B | o Bl TR Mo
95803 BB v °8806850% OG0tk ousiideusoy | P dexd
uoneso “spun m Y] mnmuﬂcmms_ e MM | ynsay SBUY uolieooT @
00067/ ‘ -+ - 000672
gEz-wnuein ZL
7 B ueg
- mmmwm% wmm”wm ms_@%mn@ww_»;f N_wmm mvm,mmm
yeydsy Fa g | we ety | den
ofabE | 000%% auesAiieteiosio S S5
peOY PaAed N 0002 geg-wniuen £20-/8X8
% AL | e ey | oiisod | W i dmen |
08N D - i e — iy N g H]Lﬂﬁ T e =] A‘AVA% AA«\W w\ Y Lm_ummﬁcmms_ sihjeuy w Uofleao
Buipueis || 0 ‘ AR o vnem] @%& g ; Lt
: , e " AR 3 — wN oozeL | ovozoc | T ooooge | ouz ge0-8eY , L |
paysijowsg E 000052 ' i . L 1 | pSZ +uBoN || 1B MIM Jnsey Nwi_ms\ uopeso ; dr= s uuuhn\»hmhhuhn\_ur crr-zszEmEayLTTT Lyl; EEEs 000052
a.npPNIS e «m. 5 sz amE
ulelq wLolS il | sec ek
weansg : % )
peoy mq 28 %_M_mmﬁ_msww% Nx
N s X guaJAd({e)ozue; -/
. \ ”m i BUBoEIVIUE(E)OZUB! mmw.ummm
WO /A 4 iy | e
¥08-00% Ovd [ el

€08-00v OVd L J | ooosec | ooovs

7Y 40 punoibyoeg speaaxy @

[9AST] UOHOY MMM SPRIXT @
uoneao] Suiidweg

AN

spwi Buiaodey 1o suonelrag
paepue}g oM] Snid sueajy ‘
punoibyoeg uey] Jajeals synsay 0009802 0005802 0009802 000£802 0002802 0001802 : 0000802 0006202

jlog asejng p-00p dnoio SSH
Z 24nbBi4




1de'y06Z.40™ ISP oid ™AWV B1EQY Aasiosfoic: m:oild ’

ANVANOD ooomwQN oomwwom oommmow ooom,wow oomwmow coo,wmow 00S ,chw
THH Y451V
110} patedaud
¥00g 1snbny :8jeq :Aq paledaigd
a)g ABojouyoa] |eluswiUoIIAUT S| Aooy
ABiau3 jo uswypedaq ‘SN
LZ QVN ‘wnjeq
Uo7 [BJJUSD) OpeIo|0)
uonosfold ajeuiploo)) aueld aiels
000't:L = oleag
e ™
984 00y 002 O 002 000614
S
3
N
01 6€} 000,08 000051 ouiz 052 050
N 000001¢¢ 000700079 SUBIA] 08¢ 050
200 as 7920 OvZ/6EZ-wWniuoN(d 08¢ 080
wN 000080€ 000°6S (el 2U2IRUITEN 08¢ 080
0056L Vi Q067 suaihd(po-¢°g"} Jouspul 08¢ 00 P
00000805 ( auaioniq 08¢ 080
) v 00000216 ) ausyuBIoNi 08¢ 050
6¢ WN 0000562 ... Ueinjozisqq 08¢ 050
508 wN 0000645 : “quashiy 052 050
be wN X mcwécm‘_o:cMV_WONcmm 05'¢ 05°0
ie WN ausyjuelonij(gjozusg ag¢ 050 0£0-2€
0/¢ YN X susoelyue(E)oZUSY 052 050 0£0-/¢A8
15¢ wN 00000070¢ ) 052 080 08£0-76A8
€8 wN 0000080Y ) suayydeusoy 08¢ 080 080-JEAE
v L o- wN 00000+02 . susjeyiydevifnon-¢ 05°¢ 050 080-Z€Ad
‘ ™ _ psSz +Uesiy R m ; a)Ajeuy peg | uopeson
4. — T T @f e 8 -
peoy pared
‘‘‘‘‘‘‘‘‘‘‘ 00006
oanl | .
Bupuels| ||
paysijowa( ¥
ainpnis
ueiquiss | W e gt s e e e WO e
weang
peod miIg " -
VAN
TMdO / N/ L 005052
¥08-00v Ovd [ ]
£08-00% Ovd [__|
T 10 punoibyoeg spodoxy @ &
[9A87 UOIOY MY SPo9IxT @
uoneoso bujdweg
A 1 . e : I T S o015z
spw Bujpoday do suoneineq | 000 Eisoeaoccs e :
piepue}s OM] Shid SUBIy 0005802 005+80Z 000¥80Z 005£807 000£80Z 0052802 0002802 0051802
punoiByoeg uey] 12)eals) s}nsay
llog @oepuNsSqNng $-00F dnoio SSHI
¢ ainbi4




